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(57)Abstract: 

PURPOSE: To provide the automatic performance device 
which provides automatic performance by complicatedly 
combining respective data of audio equipment and a 
sequencer. 

CONSTITUTION: For a hard disk 200, a buffer 400 is put 
in intermediate charge of the recording and reproduction of 
data and event data on the hard disk 200 which are read out 
to the buffer 400 under the control of a CPU 121 are 
selected and controlled; and the data are further transferred 
from the buffer 400 to audio I/Os 301 and 302 and a MIDI 
I/O 303 and the automatic performance is performed by the 
audio equipment and MIDI equipment. 
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x-*Eti3MS:i:, 

>-x ^-xx-* fcEtfrf 5 >-x >"xx-* Et§3MS: 

±E*— xV ;*x— *EiS¥Ji£l-E1t£*ifc±E:*— x 
A*?— 9b. ±E->-x>-^x— *fE1B#«kH:|Btt* 
nfciEv'—x^f-x-* fc £IS£-rS^<£>*x^3.— 

j\>*mj£.-t s * x -^x-^vSriEtg-ra * x v?zl 

-Wx-xVvEtS^IS: t , 10 
r (O* x is ^ — ^x— ^E«#ajcffilt $ ttfcifE^ 
^■i/a-;vf-/;H;Sot, JbE;*-— xV;*-x— *E 
«#{&;&>kJ:E*-xV*x-*£i^tt|-t-£: b 
±IS->— -Jr vifx— 9 W&mkfrt> ±E -}r v-y-x— 

r oWtfrth Lfgl: J; "5 S^ffi £n/ci:E;3-— xV ^x* 

±E«fc*ttJ L,#«m J; 5 »*IU*tLfc±E'>— ^^tr 

t > 20 
SrAfl L/ci t SrfMK b-f& i HjiB#3£«o 

■* a m #js i e«<z> i s&ia#3SSo 

[if*JS3] _tEv— xi'-xx— ^Ett^SlcE1«$ 

[ff*£4] |Ei£$*vc< 3**teHit-*-3;*-—xV 

x—* i: x>"^x— * i SrMtii©^.^^^- 
/v-Sr S^t" £ x a — /Pf — X*A- b £§{f "f" 5 S iS^ 
Set. 

^(O^is^m^X^fS L/c JiE^-— xV *x— * SrEtS 

xV :frx— *E«#&i:, 
±E§M^lfe{cTSff L/c±I2->— x>xx— ^ £Et§ 
^5^— xvifx— *Ett3MS:i, 40 
±E§M#I£^T§mL/c±E*x^3— /Vx— xVwSr 
EUt-r 5^^-^ — ^x — x* ywEtft t , 
r<D^^^i-/ux-^Eti^lrEti^n/cJbE^ 
^•; a -;Pr-/;u«oT, ±E^"— x-f ^x — *E 

is^a*»f>±E^— x-r ^-x— 9 ^m^-m-rt t t>i^ 

±E ^x - * IEtt#«*» b ±E'>-x ^-x t 1 - 

r wgg^tH L#«fc J: 9 S^ttS $tb/c±E^"-x ^ ^-x 
Sr*— x ^ £l£&#IS:i: , 



«rft« Lfc r t h -tZ g Sbft^StB. 
[gf*^S5] 2f— x-f ^"x— ^ i ->-^ytf-?ttf 

eis $ n a 7 >- 9 a r j> -t * m (Dftnwm^wt t , 

±E^SBE«^ifcKEte£*i.fc-hEa-— xw ^"x— ^ i 

S^-f-S ^. x v?^. — yi'X'-xyi'S-EIS-f-S ^^i^a — /u 
x-xVuE«3MS:i:, 

-hE^SBE1S^A^±E^-x^ ^x— ^ §rg^Sf 
13 > -i#E1ti-5Sgi<E>^s/:7r3MS:fc, 

x^^-(H-§-Sr??^ffi^|-t-^^-— 

x-f^-ffi^^ifet, 

±E^-SBEtS#6ar*»fc±E'>— xv-^x*— ^ SrSftS 
r W ^ 2 j/ 7 t i-EtS $ tt -5 ±E is— 4- >"V- x 

_hE^"*— x-T ^"ta^J^IS t _hE^ 1 y77 #S i: C 

i. ^2^s/7 7-^i-teit-r-5^-— x><^-x— ^, ~> 

—x >tf- ^ 5* ±E^- x v 5 a. — ywx— 7*yWElg^S^ 
fSti^ixfcifE^xv 5 ^-— yux— yyKc^oT^it-^S 

^^ffi l fc r t b-rz>$ mmmmmo 

[0 0 0 1] 
[0 0 0 2] 

~>-x>xx-^ (^^(D^m^Mm&m-tT*—* 
?|J) SrEtgLXi3#, ^-tLSr^aiLT, ^^(slKSriE 
m-tZ ZbX-m$Z Zfr-oT^Zo &/c. r«D 
J: 5 ^e*ftc^f-S>t?*T, CD (^w^ h-rV j* 

[0 0 0 3] 

IftWim&LZob'tZWkmi L3>L&flSfe, rtt* 
is-tr^-V-lzZZmmbZWiMLxxf-h-tZZbL 
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tci><DXhV , *—7*4*V>n&b, i/—tr>-y-7 T —£ 

[0 0 0 5] *fc, WbfiS$tlT<^ 
Jh^o ± 5 ffl * 3 i 5 tc * o T ^ -5 ft t*— ^ £ 

t^rtSrlWtt^ io 

[0 0 0 6] 

fi> *—t4*^—#$:^1M*Z>*—7*4*7*— ^IE« 

/c_bfS^-— 7*4*7*— ±Ui/—5'>-V-7 T — *E« 

(Dxtris*. —/is&Mfc-f Z>*tri/=u —suT — 7*;u & IStS 

- ^EW^a KE« $ tt/c JbE* — /l^ — 20 

-fMz&oX* ±E*— ^>r*^— *E«¥«a»&±E 

* E«#aa> b -bE - Jr ^ SrBUMHtt-ttfe 

m*-7*4 *t*—* ^*-t*4 

[0 0 0 7] ±15^-— ^-f^-IBH^a^ jr^T 5 30 

09B\ ^—V7*4*?, %W%.7*4 *$^<F>7 ^yj^T 
[0 0 0 8] ^/c^yfr-^tltH — 09 iL 

XM I D I (Musical Instrument Digital Interface) 
[0 0 0 9] ±E^^— /V^r — *—7*4* 

M*L<H, rco^-— 7*4*7*— 4\ is—tr^T*—* 40 
[0 0 10] ro*Mtt, M^s«^asr«itr 

l^T, fcg;£tlX< %3&mz.m&-fZ>*— 7*4*7*— P 

n^^^a-;vf- :?0ufc SrgffTS ± b KX^ 5 e 
ro± 5 **J*Sr iritis ±m*—7*4 *f— ^Ett 

*at, ^E^-^i^-^Ett^at. _bE**s? so 
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^ -^-://ue«#a t at, ±Egm^aa> e> 
[ooii] r^sm^a^, «BiEif^jf«r&A it 

[0012] c:o*W«>«*o— «j5i«»cj:nff. 

fc fr^f*— * t ^EtS£n<5 ^ 

>^Ar^-fe^afo^sBia«#at, JrE*MHE«^a 

—;i>T — 7 a, Sr ffi«-r 5 ^ - jr a — — ^^Ett^a 
JiE^8BE«*ad*fe±E5|-— ■7 f ^*7 ? — ^SrSft 
ft 9* — B#Ettrr5*i ©/^7rfti, rco^icD 

^V7; ^atcEtg $ tta _tE*-— 7*^ 

btix, *—7*4*<s*&n±mj3*z>*—7*4*mti 

#at, ±E^S8E«*ai»&±E^— ^>"^9*— ^S: 

— «PEft-r«* 2 ^ r^a't, r<^m 

2 y -7 7 ^ai^E« $ tl% ±E->— jr V^T*— ^ ^ 

**£btix* ^JESi-iKWSrJR^SSSSWJS^at, 
±M*—7*4 ttiJA^at JbE® 1 O^^c y77 ^a i CO 
F^o^-^Sat, ±E***^#ai-hE*2co^y7 

T^at^mco^-^te^ sr> + -bE^si5Etg^ai: _k 

EJBix ^2c7)^ 3 /^r^atOF^<07 :r — ^teiH^m^ 
-©^-^(EiS^a^riE^SBEttt^a^biE 

»i; *2^y^r#a^teiH"r5*— ^ x 

v/— ^yfr- ^SrJiE^^^a— /v^— ^^E«^a 
5 <t5»J»"i"S«J»#at, SrAWLfcrtSr^ai-f- 
[0 0 13] 

[fpffl] ±E«^cogi&^#^g(cJ;n«, ^-y^^^- 

[0 0 14] 
[^JS^J] 

5 0 EI 1 i-*5VN*T, zL — z/yfT?—? ut/—s<x 

h , 5 a— i/ypf— $^7*74 -Y (t*—&<<—*± 
z/$) 2 Or-^^^ 2 2 (TXt^SSSti/cMo 
&(D7*—?fr^>'hv — 7 2 2 OftJ35(- Lfc^oT, §g 
*ffi$^«K*9t L< I^ISDN (Integrated Service 
s Digital Network) ffi 3 LX^-^L btt5 0 SP^, 
^ a — ^t"— ^ U->— ^ l ^P>^3ft Lfcft^c:oV^T 



[0015] ^U, ^ ^ — i/yf'T—? l 
cDn> h u-^ i i terror— ^MW$tlTS»iS5 

rote, ^^bt-r tA^I^M I D I AA^fc 
V^MI D Iff^-SrS^LTM I D I ffi*&MI D I ^ 

as i 4 \z.mz>o midi 1 4 -m, a*jES-t-5*«<D 

. 5 0 

[0 0 16] ffiot, ^t°^14R, 14L3&>£>HU 
^-T^^HI-^, MI D I WaSl 4^fetH^SttS* 

[0017] <&mwimmwi 2<Dm^>m2n, m 1 

5o tU, noa»«#36«i 20^fe*IW«itt, CP 
ui2ii:j:9 4Sn5o cpunm, 7 — ^ra 

Ml 2 2(D^!lr^fflLT/N-K7^^ 2 0 0 

7 — 9 RAM 12 2 H, A-Kf>f^^ 2 0 0^ 30 

[0018] CPU121WI /O A^JffifCltt, ^r— * 
— K12 3, S^Sil2 4^J^ r^XfctO^K 

«-*-a*ft<o*sa&»*. a 20* 1*9** T'-f* 
[0019] cpui2itt, y iff 

KDH2(0*#fifc»#<o*J«iSrtf 5o tit, ro<t5 
&y TJ\s94 AfM^^^-Tte, DMAC (DMA : 
DirectMemory Access n V h u — l 0 0 

i o 0 ElUb. DMA c l o o i o 

*t5^CPUl 2 lttpMA"SrtB(I*bMAENB 
* s ^x.fc^ CPU12 iO/^i0?rftfflLtr^t 

[0 0 2 0] 1 OKtt, JiiBLfcCPU 1 2 1, 17 50 
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■ ^ RAMI 2 2 , DMAClOO^fi^ 2h7y^ 
(Tr 1, TR2) <D3r — 7 zfr I /O (AtHArz^h 
n — 7) 301, 3 0 2, MIDI I/O (AtU;^ V 
3 0 3, /<j/77400, HDC (✓n— K7 
2 0 1«$^ e 
[0 0 2 1] DMA ClOOfj:, CHl-CH404f 
^r^^UffjftT&oTs CHI # 5 , /^77400ftO 
(Trl) t^-f^tI/O30U^ 
DMA(Ei£ (^^OHES) «r*fr*-<5 0 CH2tt, ✓< 
i/774 0 0^f^s/77 (Tr2) i:t^f>ft 
1/03 0 2 £<£>DMAi|£j£ (v->-^/Mtei£) SrJgfrT 

bse«-cs y^/<y77 t4ow 

£o CH3&, ^>774 0 0^MIDI/n> 

77iMIDI I /O 3 0 3t OBB<ODMA(E36 (-^-{r 
£*HfT-f£ 0 wOM I D I^j/77 MI 
D l^-^Sr«M^--^iE^-r^J:5(-*oT^T, 
y y^s/77Mt*oTi^ 0 

[0 0 2 2] ftt, CH4^\ /^77400rt©4 

x!)7tA-K7^^^ 2 0 OO^JS-f-^^y 7b<D7* 

— ffcm (DMAteiH, ^s^feiS) Jggf5 0 yx 

- Kf-^^^ 2 0 0 t a> 77 4 0 OOfiSfJ, 7 — ^ 

£>S£WM2:tt, 7 r 4 0 0 Ojg^^tt^^ y TfciiS 

Kt^*^ 2 0 0^|5iiH-5atMSfc:/n s/^^s^y 
77 4 0 Ortcoit^^tb^^y rfcftSd^^Sr^JBJf L 

[0 0 2 3] Kt^V 2 0 011, HDC2 0 1 (C 

SBtt£*U :OHDC2 0lM$?l-L«ot7^ 

oy — K7>f h«j»^*stL5o K7^*^2 

^TtOx— ^— 1f^A^i^LTt#/cttc7)7 r — ^ 
Srfiaft-rSo -tUT, ±IEHDC 2 0 ltt, 1@(1^ 
no,;*) ©7 — *teS£#*£;h,5*ftf CPU 1 2 1 K± 
oTft^f-^g^ol/NT, 7°P ^7 ^ isJfffl'&Ztl 

[0 0 2 4] 7 * I /O 3 0 1, 30 2 

PCMiS) (-Ebr^9iiA>fcl9, ig?i-7^ 

a5ffi^7-t-^r fc tc:>i5o fit, :ot-7^tI/0 
3 0 1, 3 0 2H ^fy7 4 yy^n^^(OM 

oTt±<, S'lcO^gp^fccD^V^y u 
fflLTtbf^LTt<tV^ (Cfct?^T, DMAC10 0C 
»LT, DMA(E*»#«*RQ1, 2 €r*4fe-r* 0 

[0 0 2 5] DMA C100C0CH1, 2 tt, ^.Of!I* 
t5I*fffRQl, 2(C*f^*f-^DMA|S^Srtf 5 fc 
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#>T* S — \sy*J (Effft^-) ACK1 S 2 £^—7^ 
tI/O3 0 1, 3 0 2 Km^O , A* 1 0 SrlWrLTD 

(m2X*\^^m^'f) &DMAC 1 0 Ote$£± 
U t-7^tI/O3 0 1, 3 0 2 fci£ttrt-<5 0 * 
fc, CPU1 2 li^UDMAei^ttfc^rt 
SrS^DMA pTfgfg ^-DMA E N B 2r^-;t5 0 
[0 0 2 6] MIDI I/O3 0 3^ ^»tMI D I 

oTV>T, -tOrtSBl^HU MIDI UJ^J^OM ID 1^ 10 
y± — i?<Ds<7 \s;\>/^yT}V^W$, MIDI AJ3<D 
isVT/U/s<7ls;V&&&ft5&&S&&<gtt&t>\ MI 
D I * s/t-^Affi*^^ ^ ^^SrSilW-t-S^-f^Sr 

[0 0 2 7] rco^-^d^oT, «ifi"rSJ:5t-, S 

"^lat^ot, itj(OM I D I ttiJjfrh(D?-{ * 

EflWlcB:, MIDIA^i^LT, KlCOM I D I r ^ 

[0 0 2 8] -^L-C, :(OMI D I I/O 3 0 3 H _b 
MAC 10 0tC^ DMAK«^*RQ3^4t 

-So 

[0 0 2 9] DMAC100OCH3I1 ^^PJ*"t*a 
y — Ixj/i^ (EErfS-SO ACK3&MIDI I/O30 

hmmm^- m2x\^m^m^-f) ^dma 30 
c 1 o 0 HM 1 d 1 1 /o 303 Lxmm*tz>o m 

±I2DMA"pJtg{t-^-DMAENBSrC PU 1 2 1 

[0 0 3 0] HD C 201(1 CPU121 (£>:7*n ^ 
^ >^-t£oT, ^^^^ 2 0 0 ^^7740 

o^i^yrt^r^f^gMDMAc 100 

^^*^-6 0 ^Of*|f^RQ4CJSgLT, DMA C 
l00OCH4(l, JbElR)«(cL-t\ a*io«:£*L 
TDMA|s2SS:tT>fc5o 0*19, DMAC10 0H ^ 
— KtV 2 0 0 0 0fo<Di%fe&tl&s< 40 

y^T t ^)^T'Ri^t5 J:5T^/-^7 ^ACK4 Sr 
HDC2 0 l(c>EtL^5o BfSoy — K/9>f h 

ftO»«-g-R/WfcHDC2 0 ll^LTDMAC 10 0 

[0 0 3 1] DMAC10 0MU 3gffccD 

£\ DMAClOOfi, RQ 1 >RQ2 >RQ3 >RQ 

4<o&mmm^&<>xDMA&mmm%miT-fz>o 
DMA&m<Dn?T<Dmnmz.m-3^x^ 

50 
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[0 0 3 2] o*5, *—zr^*m j £r(D^--?fc&te^ 

^ymcjEL,<ftt>te^kw^i£iim#>x 

Ttt* /N-K7>f^^ 20 0j;^ix774 0 0t<Z)B© 
*tei£§:fTfr 5 t^)^ V) „ x<vy ^ r 4 0 o fete, 

My774 0 0 4: ORBOt*— ^eS^M^DMAtc 
[0 0 3 3] <DMAC10 0^i^>Wc, DMA C 

1 0 oco— fli/S#jK:ov^K?J3-r3o DMAC10 0 

SiLfci:*5?K f-V^VCHl, CH2^\ 7*-f 
th7^^Tr 1, 2 \Z.$ifc L, 7 ^ ^~ I /O 3 0 

1. 3 02t^y77400^/NV77 (T r 1 . 

2) b^fflfD^jS 7*^ ;*") 7*'—#<0\y-ls'?/\,% 

3^MI D I h^s^KlSfr/SU MIDI I/O 3 O 3 
i^s/774 0 0OM IDI^y77 t<Df^<DM I D I 

>*/l^CH4H /^77400©5 tOiStStlfc^ 

y77t, a- Kf>r ^ ^ 2 o o t opfl^r-^tes 

[0 0 3 4] w^DMAClOO^ 7Kl/^Ui:S 
^^n^A^jfflO (IN) O7K^/<y77l0liffl 
*<H0 (OUT) OTK^jx77l0 2^tf5 o A 

Jim<DT y\/^^y~7r 101 [c^^b^^r Ki^-xft 

U 7 K Wl/^^ 1 0 4 ay hp-;H/^^r ! 
[0035] JiiELfcJ: 5 f^ T Ki^^ 1 o 

4, 3yho-;H/^^l0 5|itt, 4o^>^ 

^CH 1— 4|C^-T^l/^^^fcl9 N 

^^10 4M, Ay 7 7 4 0 0 © JtJtt 5 3: !J 7©* 

ffJx.fi, DMAggOj^^fe^^yhP-;^-^ 

[0 0 3 6] rWKl/^l/^^104 N ny|sD- 
;H/^^10 5©rt?H, 7^/^77 1 0 6^ 

>/r2> f> D-yUp^/^^ 10 7, fcT X =2 >- h a — 5 

10 8, ft^tl/^10 9T'fc5 o 
[0 0 3 7] -9-— tT ^=r>- 108H /n- Kp 
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-§\ it— it I /O 30 1, 3 0 2, MIDII /O 
3 0 3, HDC 2 0 1 a>b©DMAtei£K#fS-8-RQ 1 
-4^»CPU1 2 i^E>o#iHJP«WgU65, ± 

ACK1~4S:I±Wj1-5I*j&\ ^/f>y^yhn-7 

[00 3 8] ftV^yl/tl/^^ 10 9^ T Kl/7 1/ 
^^10 4, ay i o 5 04d^# 

[0 0 3 9] ^^y^yhn-yi/Pi/jy^io? 
tt x tf^zzy hn — 9 l o 8^e>OftI»m-g-SrSft 
T, 7KWy77l0 2, T-^V77 10 60 

SrtfjfE£i£T, 7 Ki/^i^^^ l 0 4d^^j|£$ti 

^TkX^misTcbZ^ 7K^^y>y?no 
ttt©ft>*^*|D©7 KU-XSr* ^h7 Kl^ 

[0040] <'n— K^*^ 2 o o<z>E«rt§>ig4 

f-, Kr ^ 2 0 O (7) 1 i^(7)T^^ 

T4o^yTic#ffl£jh,Tv^ 0 ft N ktV*^ 

/V^fe5*^^v ! a-;l/T-^KDxy7^ 

74 0 otoMi D i^y^rix— ^aK>&a9 Srt? 

5^>-^yt (MIDI) r-^^x|J7t N s*y7T 
4 0 0 (O*^^ 5/77t X — ^ <^ *9 ^ 69 Sr^ft 5 2 o 
<^>=m^ h7^^ (^^T r 1 , T r 2 ) (D"f—^(0^ ]) 

[0 0 4 1] r^H, ffi^v^ — /l^— ^Ki, 
b7 Kl^x— -fAsh^i^ls his*— <!rzs x.x <fr& a. 

[0 o 4 2] Aflcftfufi, ^-<yh7K^f^;v 

^^T^, SIc^M I D I x — ^ fl*— o?M b t L 

2 0 0O»S(0*!»r Ku^fc^ajf-cj&str 
ft3t"C#a 0 Witf, >f^yh4l;:o^Ttt, h 
7K^ttAd 0 0 7t*9, iyK7K^ttAd0 
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S5^T\ h Kx ^^200 _h^H^co 

[0 04 3] tU, ^(DX ott^^ls h&¥<D£?fj: 

T&S 0 AtfWf-tt, MIDI h7 7^lC0V^^ >f 
'O'M. 2, 1, • t^Tr licov^i, 

>f h 1 0 , 12, 20 • • r 2 MOV'* 

20 Tli>f^M 1, 13, 2 1 • • Offit-S^-f-^ft- 
i: AS^fc^p ^9 A$4vCl^5 0 
[0 04 4] rcoE!6, 7d*&3S«p$tt5i:*5 5, 3o 
Oh77^ ( 1 h 9 y?<DM I D I , 2 F7^^^ 
*0 l-o^x, P# (H) , 55" (M) , # (s) , i^y^ 
(Sample: ^jSy*— ^IWV^tt, -l&M^SIot^ 

— Kf^^^ 2 0 O^feR^fflLS^-t-S-Y^y hOMl 
30 tb5o 

[0 04 5] ft, IEI 6 fC;Jo^T, zf^Zs? tfEL-T&S 
-tOBBH:. *^tf>*£ (MIDI h7s/^(Ol 

(W^-r>fth7^^^) 

[0 0 4 6] ftf-JCSCT, 
MIDlf^t, ^Plr—?tt>K m%M^-£>^:tcJ& 
-VW±X*% 5 J: b (ci^^yN— Kf>f 7^ 2 0 0 t-IHtg $ 

[0 0 4 7] /n- YfAX? 2 0 0(O^^yff-^ 

40 sriEit-rs^yr^tt, eutc^-rijscK midit 
^tu, ^^r ^ y^j^i^^co^-r o^< 

-f hJ^±C0M I D I $ (M I D I > y-fe — v?) 
If^^OWIrtfcitUtfttSo 4*5MIDIf^jJS 

So 

[0 0 4 8]tLT, Wr^tt, 2o(Dh^2/^ 

50 nrv^So :^7-^of-^!)y^tti 
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tx.tf4 8KHztt5 0 r^)20(Of7s/^i-ft^T 

[0 0 4 9] >5t:j3 H ^— Kf^ 7^ 2 0 0 i/^774 
55tt, ^Kr^^ 2 0 oco^-^ fatten 
tf±V\, Pn^JStt, a>77400HI/O301-3 

0 2 to^— #«EiS^{(t3P±JKbfcJ: 5^#JfliStt5 
[0050] <cpui2i <om?F7 n — >#ct-, *H 

J£^JOffij^^OV^Tlft^t~^o H8tt N CPU121© 
»f^Sr*-*">-Y>'7D— ISI 9 tt x CPU121 

[0 0 5 1] 8-1 T\ ^-Kl 2 3^(^i 

^i:Srii*-r*i:#«:, 8-2 Kit*, §li#^fl 
2rt$|5cDt(if^S:^SrtTofc^, 8 — 3 f;L*^^^T*cD^— 
^3teJ££grH^tf5£ 5^60 r^)^, atbift3* 
12TU 3yho^?llS:gftLTMSft5 
ftOy*— 1 0 ^Ua>774 0 0 SrttJBL 

TUHftffiai*, ^tbS:, ^— Kr><^^ 2 0 0 icfBflfti- 
5 0 r.©fc#<D*i£*»fptt, DMAClOOOSff 

So 

[0 0 5 2] rco^-^te^ffij^^y-t-^t, 8-1 

1 ^^UggW&CD^— KtV^ 2 0 0(c^ 

[0 0 5 3] 8 — iKjSVvc, ftl?**— 
asffljeStLfci:*. 8-5 ^at*. «#f-<#ftOJt^ 
Srg*t#ft, 8 — 6K*5VvC, /N-Kf>f^^ 2 0 0^ 
b!7 — ^RAMl 2 2KS*U ft *-jr ?J =l — /Vr- 

-f*^ 2 0 0frb<Dy*— *<Z>flfc*tHU RAMI 2 2 — 
^>^— ^te^IE^fi, DMAClOO^SOff^ 

[0 0 5 4] 8-7|Cj3V^tt, 3IBO«*»fPlCAS 

DMA C 1 0 0<Dft^*ls*/U<D$)ljRfEtfe$:-t 

MIDI I/O, t-7^I/O 3 0 1, 3 0 2<£>#] 



(7) #§§¥5- 1 4 3 0 7 0 

12 

[0 0 5 5] ^g^T, 8 — 8(dt5^T, tb^^^— Y<D 

o eov^twoai y r ^e>^-^ 8r»*Ut^flRAM 1 
2 2 ^v?;x— ^x— ^MCffi5o 

[0 0 5 6] B9©9-l|:fcom #a-te33H"-<# 

Si, ftftWttiSCHl, CH2, CH3 N CH4<£>J! 
10 i*5(0-C. 4U]li:Wh?y^Tr K^t5DM 
A^ y^VCH 1 Stt 5 — ^|£i£<£> h 9 s> ^ t Lt 9 — 

fctUX Kf>f 2 0 O^^T^^^t^T-^ 

Sr^y77-4 0 0©f^y77 (T r 1) \^X2 y $ 

caw-** 5k*?k t r iasE»»fls*-r*o-c<fe*x 

fj, /^774 0 0Of^y77 (Trl) ^£>^— 

Kf>f^^ 2 0 oo^/ft-rs^y rcD^n j/^^ts 

[0 0 5 7] o*^ 9 — 2M:fc^T, DMAC100 
20 ODMAC 1 00OCH KD^f^hT Kl^^SrCH4 

^CHl O^^-hT h'U*b% UZshT K^t^fc 

^0O^P 5 /^e^-r^>7 :r --^^Sfi:Sr^ttJi--5 (9 — 

3) e fit, 9-4(C*5V>X, a8Eft>*;V 
CHI) <D*^— hT KU"*i iT^n y^<E2l<Oj|*T 

[0 0 5 8] r<D<fc5f-LT, CPU12 1U, 9—1 
^E>9- 4(C^5V^T N DMAClOOf^tT, ^&t£^ 
30 *J»SrL 9 — 5\Z.m&.y — ? RAMI 2 2 Mf5 

1ft£;ft/CV^N— Kx-f 2 0 0(Z)^h77^^T 

-f^^r^-fe-xsK-f ^SrSt!9fflU JEf- 9 — 6 K:*^ 

DMAC2 0 1(7)3>hn-;H/^>5ri0 5OC 
H 1 Ox y 7^>rtf l^<t oTtl T r 1 OiHf^e— 
Kt, r^Tr lO^^^TiJ't^^y^t, 9 — 
^fiaHftfclJlior, HDC2 0l£ 

TCPU121^ HDC2 0 1f^tttc^S^a 

[0 0 5 9] ^CC^H, HDC201tt, Trl 
TOjg^^n/c^fplcDDMAte^^DMAC 1 0 0 
*t^o DMAC 1 0 0(i^$^cDMA61^ff 

[0 0 6 0]ggV^T, 9 — 7|d*31^T\ CPU12 1 
!7-^RAM12 2ft(OTr l^^^T^t^ 

50 -CMSft-^o 



13 

[006 1] ^(DX 5 Yt**? 2 0 0 ^^ 

774 0 0 h<DTH<D*f— ^feaSti, :OtDMAC10 

MA^gjl^T Lfc £ £ [^n— Kt^ ^ * 2 0 0 COT^ 

tu, ^>fy^fy (EI 8) tcy^— >-r-6 0 
[0 0 6 2] «©RWTfcbi^tjjo, *fco©»»* 

/V— (0 9) *jg®j£;ft/C, HDC2 0 1^- 
*^ix5t, «tt, CPU12 1^tfcT^yn 

HDC2 0 1 j&s#J 9 
* s tt5©T, CPU12 1#ff5W A***— 

WfA^-tixiEijEt-rstoa (8-9) t?*>s 0 ^lt, t> 

£q£*L££, CPU12 1B, 0 2 {C^-#-#l§lB&£>lM£ 
8r»Ti"SJ: 5^8—1 l -?Rj£L*:«, 8 — 1 }cl 

[0 0 6 3] £/c, 8 — KC&^T, ^(Di&tDt&m (09 
xJi, ^--IF*, *^fSrA*E«Ufct), MIDIf- 
*&A*Et*Lfc5t^&»«) *JSft$ix»4:, 8 — 1 

f^tt, i¥x£Lftv^, dmacioo^ 

S/7r4 0 0i -r -< # I /O 3 0 1, 3 0 2, 
MIDI I /O 30 3i C^CT^- ft P,W!1/n 

— KtW^ 2 0 0i:^>77400 t CDFeBO^— ^Ik 

[0 0 6 4] tLT, ^tlb (D%±m$mT Lsfc^b 
£p£;ft5£, 8-l3^&8-l4i;:a*, rtSB<£>[HlS& 

[0 0 6 5] <^Aaj*»fE>#;l-. #IHfc09cD»fE 

t-f>ftI/O3 0 1, 3 0 2 b^774 
O 0fc5V^f4/N- Y7*<4*# 2 0 0 iOBSflU^V^T© 

»f£«:Bl0H-<5o BlOtt, ^7^1/030 1, 
3 0 2<0ftff^;7n — 5^ — h£^L, 014te, :o 

ffijftW^ A^^— h£^LT:fc5<9 , 014 (a) *:7> 

W^r— K, 014 (b) dsua- K-=e— KSr^LTi^ 

[0 0 6 6] £i\ 0l4£fflv^, »f^^*»SrKW 
■t~5o r/Wf^E— Kl^*5V>Ttt. ^-Kf>{^^2 0 0 

t^>77Tr l^/cllTr2 (/V77 4 0 0O- 

35) ^^-^te^ft$n^-^<o^g£^^^ft^ 
^^>o tit, rot^y7 7^e>*'- t^;*-^— ^ 

014 (a) fc D-^yy isjffflm (f 

s ) J; 9 ffftc) , >f 1 /o 3 0 1, 3 0 2tt, 

DMAg^jRRQl, 2 5-DMAC 1 0 0 fd^Lffi^ 
-f£ 0 fit, DMAC 1 0 OCDCH 1 , 2iClJ:oT > 

DMAe^tfi; x:5 < J:5t-^5t7^y^t/^ v^a c 



(8) WHUFFS - 1 4 3 0 7 0 
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Kl, 2AS5goT#T, »7-^gl^j/7 7 4 
00Ht-7^tI/O3 0 1, 3 0 2tCf^](t-rfi : ft 

[0 0 6 7] ^ LT, jST—f^ * I /O 3 0 1, 3 0 2 

(f s) teRJJHLT* ^—t-frfVirA, 
T-tti ^^tt^ttsA i ft a 0 

[0 0 6 8] roj;5f-LT. ^a>77(:»U /n 
— KtV 2 0 0ti*b9c9t&ZtlxW9l£1rLlt*— 9* 

DMAC10 00CH4(Ol§^ioT, ^ 

t©7-^ $ ttr*^ s/77 ds^icft smr 

2 0 0cor^i?^iiS«:^:ttgJi5< ft< Xt, tJ-^rry 

[0 0 6 9] i/^-K^-Kfc^Tte, KUfrbmife 

20 (f s) (C^LT, 7tP^T^^;^Ltt-T 
>f*I/O3 0 1, 3 0 2 ft^s/77 J^StiitPo 
T, DMAfciggjfcRQ 1, 25rDMAC 1 0 0\Z.m 

9, w^;-i/r^ACKi, 2<Dmm^j&cx* 

-7>ftI/03 0 1, 3 0 2 ^k^CD'T*'- 

74 0 0rtOf?A>77T r 1, Tr2CDMAgl 

[0 0 7 0] rOJ;5(-bX, /^774 0 0|^0^ 

^s/^rTri, Tr2Ktt, t^yy^cf^r 
— ^as»«*ti ! "C»*<*s, 7 r#WEfcft<59tr 

30 DMAC10 0(DCH4^M{C^oT, ^fefg[ 

^Wc/^77 4 0 Of*}^^^— ^te, K^V X 

^ 2 0 0— zfu y^teiSSix5r.tJ2:ft5 0 rcoj;5 
i-. K^t— KI-^V^T^, ^Kr^^^2 0 0 

cor^-fe^5a*tt-^ttgiS<ft<Tt, *)*f|E»»f^ 

[0 0 7 1] r^>ibf^«:, gH0ia^7PH^ot 
40 -C#£o 

[0 0 7 2] 1 0 — lid&l^T, CPU121^ 

3^t-r>f * I /O 3 0 1, 3 0 2 OJt^{H# m 

^t7i/U YESftfetf, 10 — 2^t5V^T, CPU 
1 2 llciOibfHfcffl (l/a-K, ^hj// 
*f) a s K3t*ixao mfl, 0 8O8 — 7«f^JEEig:LT 
ft^tt5o 

[0 0 7 3] fit, 10 — 1^C:*5V^X, NO^Jgr^ 
ft^n^t, 10 — 3lC:fc^T, Sft*— ^^^-I/O 
50 3 0 1, 3 0 2*1/3- K*J8"Cfc5©^W«(|-c 



15 

ij^T 1 0 — 3a>£> 1 0 — 4— 1 0 — 9 <£>&J;3g— if 
^K^itfe^)i:«i^5t 10-10-10 
- 1 5 (diitp 0 
[0 0 7 4]Jtf, 1^3— K«tWcR*S*t*i»^jj:o 
v^T©»f£S:lft?i3i-3o 10 — 4ic^v^T. fy/yy 

^^r^>i 0-4§rj^^^-r o ft, rofy/yy^ 

*jO*JWftt, ^f^I/03 0 1, 3 0 2OrtSJ(- 

iot*t-r^ti/0 3 0 i, 3 o 2 asfbft^£ <fc 

5l-L"C 1 b±V\ ^fc#^-T^tI/O3 0 1, 30 

[0 0 7 5] 1 0 — 4{d*JV^T, YES^J»i5 

4Sn5t, #^fott5T^o^^ft-^tt, 10 — 5 
KH3^T\ 1*->:7VV*-^ K (S/H) A/D^ 
&£;ft£o JRV^T, 1 0 — 6fC*5V^T, DMAC100 
f-»LT, DMA61I*RQ1 N 2&T^7^:/(CL 

[0 0 7 6] DMAC10 0(i, ^ <0^2ftfg-5§* R Q 1 . 
2£rStt5H9, DMA(EiiS3rfT5*<< t^EKSfS-g-AC 
Ki, 2SrffiA« (*<D#*BlMm* ^iBi--5 0 ) » 
oT, l/^KWtMt-7^I/O3 0 1, 3 

0 2(t 10-7^YESt*5t, 11— 8fCii^ 
A/D^ftLT^fc^^/W*^^— ^Sry^ 1 Odffi 

Mi5t5^5/77Tr 1 N Tr2-^|£ 0 Z<D£ 

C 1 0 0 ^r^Jg^^tb^^s'^TO^ l^yhT Kl/ 

[0 0 7 7]^t 1 1 — 3lEli3V^ ^W«*-e*> 
5ir¥U»r£n5£:, 1 1 — 1 0 Kit*. DMAC100 
JC**U DMAteSffsftRQ 1, 2 5:7^X^^1, 
DMAC 1 0 O^&©0SMACK 1 % 2<D$\m%%r 
oT (10—11) , 1 OiO^S/^l^jfr-r — ^ 
Srffi!9i&* (10 — 12) , Jif5f?#:RQl, 2£>f^ 
T ? 1r ^ y\--t% (10—13) 0 lOt^ODMAC 

1 0 O^tt^ttaSCfSiS, »*St5^774 0 0 
(Trl, Tr2) 1/y h7 Kl/^Ort8*K±^ 

ftff^r>f*I/O3 0 1, 3 0 2|£A;£lia , ^£*L 

[0 0 7 8] -tu, iJ-^^y ^ytifMbttolz-b^ti* 

wtrtz (io-i4) 0 r^^y >?mm<Dm& 

0-14 |C*5Vn-C, YESt^tl0-15 Kit*, 
D/A^&, n — 37 ^ V) ^^T^ff L?ci:X?T 

[0 0 7 9]Kli/3-K««©t^i, ^wfttffl© 



(9) ffl¥5- 1 4 3 0 7 0 
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10 — 9, 1 0 — 1 5<D&mm<D'&^ 10-1CI 

[00 80] ^ 2 0<0t-7>{^l/0 3 0 1, 3 0 

•TSr fcdSffl*S 0 tlx, ^(^rco^u-Y^flgoKjf^ 
2 s , -t"X?|c:iaKLfcia8cocPU 1 2 l <Dm&£.<D*T 
yy" (8 — 7-8-1 1) Tt-T^tI/0 3 0 1. 
10 3 0 2|C*5V^THff$ttSr ii*S 0 

[0 0 8 1] <M I D I Atti»tttfs>S:l;:. *HS£CT^ 

Kj^CO 5 ^> MIDI I /O 30 3 b^77400fc 
5W2^— K^;*^ 2 0 0 i^Bfl«K:ov^OlbfESr 
IftW^^o El 1 1 te, MIDI I /O 3 0 3 (^tbf^CO 7 
p— 5^ — hSr^U Hl5H\. ^.(om^(D^^ Ms-f-^r 
— h£r^LT;&i9, 015 (a) ^s^W^e— K. (g) i 
5 (b) #1/3- K-^— KSr^LTV^So 

[0082] s-reii s^/b^t, »^o«»ssrKM-r 

5o P^W^e— KPtt^^Tte, ^-K7>f^^2 0 0 

20 COM I D I ^S'^Ur^PjMI DIAj/77400 
i-lgiS£[H]#<£>M I D I £fEi£ LT3o < 0 r<D^— 

^teii6tt % DMAC10 0(DCH4ia5 o 
[0 0 8 3] tlX, loC/^j'M^bSMID 

i7-^0 5^y^-/^ (^^^) ^— ^£>^££- 

M I D I I /O 3 0 3 fJDMA C 1 0 0 {C*f Lg*t^ 
(RQ3CDi£fctJ) o t^7^7-l/?/^ACK30i* 
t*(-MI D I I/O 3 0 3iC^O^— & 7 4 

0 0toMIDI/NV772)^i^ -hiliL/crtgB 

30 [0 0 8 4] -t(DB#|KiaiAaSM I D I I /O 30 3 ^$3 
^T#J»r£*l£ ??t>*MIDI I/O3 0 3fj:, DM 
AC 1 0 0 (CDMAfcM*RQ 3 $:gfflt5o f L 
T, M I D I ^ $/t-i/^A> 7 7 4 0 0 rt^M I D I 
s<y7 7frbfe&£tlX< £ MIDI I/O303 

T#-3$(OM I D ItlSCMI D I 5 e wOS&fPSr 

-✓</i^— ^ODMA £ 5 o 
40 [0 0 8 5] ^(DX 5 I- IX, ^V:* — ^^— ^(CT 

jfi&sn^wpBB^fiias^, mi d i^— #&mtim&. 

$tlX*< 0 tLX, MIDI/N>770rtf#^t 
tffl$nx^<:tl:/^^ ^^{-^sttji-DM 
AC100^CH4CJ:oX, ^K7^f^^2 0 0^ 

[0 0 8 6] V=r— K^t— KtC^o^TJi, W^MI 

d i x— ^v-y r^^xiij^-r-So m i d i i /o 

3 0 3 l-^o^Xfl, fffc4M I D I ^— ^OA^ICio 
TftjiuoM I D It**- ^OAA^b^BBSfflSrW-JBOU 
50 XV^c^^ -^om^fSr>r ^Vi-^— ^ fc LXM I D 



(10) 



5-143070 
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I I /O 3 0 3 ^bM I D I 77l^it^< 61 
5*RQ3^DMAC10 0(^ o ^Lt, ^<DT P 
y_ U^^ACK 3<£>il]5fe i*|CT-*te«S:M I D I 

I/O 3 0 3^^3/774 0 0<OM I D I 5/ 7 7 

[0 0 8 7] It, M I D I I /O 3 0 3 A^J 

$n/cM I d I 7^— ^£rt{f|50>>y ^^^JK 

l^ot, ^7l/;^(Cl/ci, DMAgMMID 
I I/O3 0 3t/^77400i(OP^fft^o ^ 

5 *16f^Sr^lsl*OM I D I A^ic^t>5^-r 

^>77400 ^>M IDI/^77(-(i> MIDI/ 
— ^a^^^jh/T WKKftSffirtC* DMAC1 

0 0 CDCH 4 CioT, MIDlAV77^t^Kr 

-t^^2ooomidi i/^^y rtc^n s/^^^ 

[0 0 8 9] ^COJ: 5*»fP{-J:oT, MIDI 

i^ov^rfcA- Kf>f 2 o o^r^t^atte, 

0 0 ^fg^ctoT^T^^^o 

[0 0 9 0] #cic % gji ko^7 a— ^-y— h«r#flHLT 
MIDI I/O3 0 3OiMRfltSo 
t^tI/O3 0 1, 3 0 2tHflll^ -v-Y ^ 

ft, t-7^tI/O30 1, 3 0 2ic^at 

[0 0 9 1] 11— 4^::^ 

X, MIDI AA^)^»feo/c^^J»t^o YE 
S<D¥m&&2>b, 1 1 — 5tC*3V^T. Wim<OM I D I 
A*d*feO«FKSrW-WFLTV^5^-f -^UiASr^-f A^— 
?iUMU ^fcAA^ti/cMlDIf^^^) 

[0 0 9 2] 11-6, 1 l-7^gfilT, 

11 — 8K*5^t\ lWJiflvq ho^— ^tei^ 
SrM I D I 1/030 3^^^5/77400^101 
^^77 teteaW-^'*-* 1 OfdUi^l-t-^o MIDlf 

£<£>T\ 1 1 — 9(C*5V^-C, ^@©M I D I A^t-O^ 
T^TO^-^tea^T^aiUJS^SS-Cl 1-6- 

1 l — 9 0»^s»5 3EStL, "ttUfrmTtZk 11- 

9^fe 1 1 — ItCtt^o 

[0 0 9 3] ^WWPtC*5^Ttt, ffeteS^tLTV^ 
x^«PBojSiaSri 1-1 OTftffitSo YE 

so2W»^**n«i. li-iifcit^ 11-11 

-C^*m^-RQ3S:T^X^yicL, 11 — 12TMI 

d 1 & s / 77 4 0 oa»e>A*;* 1 o^ta-r^o 

tLTll-3t, DMAC10 0^b(E]ffifACK 

3 2S&T, t*— *§rS&ii3> 0 :ii^7i/;i">!;7^ 
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tt^t&'M H-:b7c3CDT\ 11 — 11 — 11 — 135: 

w/nvh^I9«u aj»ST#n-i3t?»ft 
£*i-ca>e>, jjcom 1 d 1 m?3*4 ^y^^ts 

(l l-l 4) , 1 1 — iu:t>if5 0 
[0094] ^tc N ro^wtt«Bo»f^as, "T-CfCgft 

9!L*:IH8<DCPU 1 2 1 cOftS^^^s/^ (8 — 7 — 
8 — 11) "CM I D I I /O 3 0 3 l-*5V^TSg?T£;*X£ 

10 rtic&So 

[0 0 9 5] <DMAC10 0Oft^>ft|^ 01 2^ 
M Lt DMA C 1 0 0 Oi^SrMf 5 0 :«12 
(7)7P-ft- htt, [g|3 01h— tf^zrvhn— ^ 1 o 

cio otmmmmisX^zt urt <tv\, 
[0 0 9 6] 5ti* 1 2 — 1 x, cpuni^blRfl 

#ru YEs^e>ii N 12 — 2(c3o^t. y — KRD 
ui 2 l*»b^B3esi^Tv^«^*s:*J|^fu RDfcbtf, 

1 2 — 3td:i3^T^* 1 0£r^LT^*L&>*b5T 
ft 7§-i-T^^£;ix£ l^v?^^ 10 4, 105 £>F*i2£§r>>* 
^10 §r;fr LTffi^j LTs CPU1 2 1 ^ y — 3 
±5l-U igteWRfcfcfcf. l 2-4^;I^i^^g;£L7cl- 
v ; ^ ^ 1 0 4, 1 0 5 (c/nt. 1 0 Sr^ LTBf S<£>x — ^ 
£i2:^i-£o 1 2 — 4<z>*Q;gB\ cpu 1 2 1 <d* 

4 is/V—flstO 8 — 7 ^(Dj&miZttfc-tZ ^ t fcUfc £ c 
[0 0 9 7] :W54CPU12 1i>fc©DMACl 
30 2 5jc»^5T^^^>^n^9A*Sj|*t?«i:a^ff^- 

tt>f ^r^^^^tstt, 1 2 — i^e> 1 2 — 5K#ys 

[00 9 8] 12 — 5Kl*3^T* ^I/O301~30 
3MHDC2 0 l**bDMA|Ei3&K*^*TV^-5^ 
j&*PJ»rU v^i■i^^^e>S*RQis*TV^a4:4HIWf Lfc 
1 2 — 6(Cii^DMAENBSr 1 U DMA 
C l 0 0 tfs^* i o Sr*fpT S J: 5 I- LT N CPU12 

[0 0 9 9] ttl^T* «*^>K*teoVNTMt, CH 1 > 
40 CH2 >CH3 >CH4(OflE4felHffl:Jc£^V^T, ^-fV 
*/^Sr»Ri-* (12 — 7) 0 «£oT, »J*h9:y^T 
r 1 N T r 2, MIDI b t? ? (Dy*—*1to%ktmi$\Z 

ODMAte^Sr^fetcUtT^^ r £ f^5o 

[oioo] «oKWTfcWba>icfc5fcj39, 
CH4(0«E5feHSffidSftTffi*<o-r?, K^>f 2 o 

0t/^774 0 OcOV^iXOrJiy 7frt<D*r — 
SrffoTV^St*^ *I/O301^30 3H©7*- 

50 icff 5 i5^45o 
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[0101] itt^T, mtfLlrtcJ-^Z/^sUOX YT 
K^* (T K^l/^^ 1 0 4<7)S^ft>^^ 
l/yh7K^l^^^Ortg) l 0 l£ttWji-5 

(12-8) 0 tit, IRUft^O^yho 
-/^^^ l 0 5<Dp^£#J$U DMAtejgSrVvf 
tMDjj&MZLft 5^Sr^L (12 — 9) , tu ^-/^ 
74 00Ottjeoxy7*^tt©f* (I/O) ^0>(E 

l 2 — l oa»fe l 2 — i iK:iiA,T\ ^<s/^t 
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